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SPECIFICATION 

1. Title of the Invention: RECORDING DEVICE • 

2 . Claims 

(1) A recording device comprising a receiving buffer for 
temporarily storing data received from a host, 

wherein, when free space of the receiving buffer 
reduces to a predetermined value, information indicating 
that data cannot be ^received is output to the host, and 
after a predetermined time before- the host causes timeout, 
data from the host is written into the small free space of 
the receiving buffer. 

(2) The recording device according to Claim 1, wherein 
writing of the data into the small free space, of the 
receiving buffer is performed with timing of a recording 
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pass, 

3. Detailed Description of the Invention 

(Industrial Field) 

The present invention relates to a recording device 
which is connected to a host through signal lines and which 
includes a receiving buffer for temporarily storing data 
received from the host. More specifically, the present 
invention relates to a method of preventing or postponing a 
timeout error of the host caused by delay of processing in 
the recording device . 

(Related Art) 

Generally, a recording device, such as a printer or a 
fax machine, is connected to a host, such as a computer, and 
performs a recording operation by transmitting/receiving 
data through various signal lines. At this time, the host 
writes data while checking the state, of the recording device. 

That is, the host writes data into the recording device 
when the recording device can receive the data. However, 
when the recording device cannot receive the data and when 
the state of the recording device does not recover within a 
predetermined period of time so as to receive data, the host 
determines a timeout error of the recording device. 
(Problems to be Solved by the Invention) 

In general, data reading speed of the recording device 
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from the receiving buffer is -lower than data writing speed 
of the host to the receiving buffer. Therefore, when a 
large, amount of data is transferred to the recording device, 
the receiving buffer becomes full and writing cannot be 
performed any more. In addition, the recording device 
cannot be recovered soon so as to receive data again. In 
this case, the host determines a timeout error, and thus 
data cannot be written any more, so that recording is 
interrupted. 

For example, data of 10 pages are to be written. When 
writing of data of 8 pages is completed, the host causes 
timeout and the recording operation is interrupted. In this 
case, 9th and 10th pages cannot be recorded. 

An object of the present invention is to solve the 
above-described problems of the known art and to provide a 
recording device in which a timeout error of the host caused 
by delay of processing in the recording device is prevented 
so as to prevent interruption of recording when data is 
transmitted between the host and the recording device. 
(Means for solving the Problems) 

In order to achieve the above described object, a 
recording device of the present invention includes a 
receiving buffer for temporarily storing data received from 
a host. When the free space of the receiving buffer is 
reduced to a predetermined value, information of buffer-full 
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is output to the host, and after a predetermined time before 
the host causes timeout, data from the host is written into 
a small free space of the receiving buffer. 
(Embodiment) 

Hereinafter, the present invention will be described in 
detail with reference to the drawings. 

Fig. 5 is a schematic perspective view of a recording 
device according to a preferred embodiment of the. present 

invention. . 

In Fig. 5, the recording device includes sheet-feeding 
rollers 1 and 2, which are provided with a predetermined 
space therebetween. A sheet (recording medium) 3 is fed 
through the rollers 1 and 2 in the direction indicated with 
arrow A. Also, a carriage 5 moving along guide shafts 4 is 
provided in the front side of the sheet 3, and a head 6 is 
mounted' on the carriage. 

In the example shown in the figure, an Inkjet recording 
device is used. A minute orifice (ink-ejecting outlet) for 
forming dots is provided in the front side of the head 6. 
The orifice surface faces the sheet 3 with a space of about 
0.8 mm therebetween. 

The carriage 5 reciprocates in the arrow direction by a 
carriage motor 8 through a belt gear 9. 

When data is recorded, ink drops are ejected through 
the orifice of the head 6 based on print data in 
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synchronization .with scanning movement of the carriage 5, 
and the ink drops adhere to the sheet 3, so that dot 
patterns are formed. 

After recording, the head 6 is stopped at a home 
position HP outside a recording range. At the home position 
HP, an automatic ink recovery device 10, which includes a 
cap for sealing the orifice in the head 6 and a suction pump 
connected to the cap, is provided. 

Fig. 6 is a block diagram showing the control system of 
the recording device shown in Fig. 5. 

In Fig. 6, a central processing unit (CPU) 11 of the 
recording device is connected to a host 13, such as a main 
body of a computer or a word processor, through an interface 
unit 12, so that the CPU 11 can transmit/receive data 
to/from the host 13 through various signal lines. 

A display operating unit 14 including a display lamp 
and key switches for various operations, and a storage unit 
17 including a ROM 15 and a RAM 16 are connected to the CPU 
11. ' 

The ROM 15 stores a control program and a CG (character 
generator), and the RAM 16 includes a receiving buffer for 
temporarily storing data transferred from the host 13. 

The CPU 11 controls the head 6, the carriage motor 8, 
and a sheet-feeder motor 18, based on various input data and 
signals . 
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Fig. 7 illustrates examples of the configuration of the 
receiving buffer provided in the RAM 16, in which (A) shows 
the one having a linear configuration and (B) shows the one 
having a circular configuration (Q configuration). 

In (A) and (B) of Fig. 7, writing of data transferred 
from the host 13 and reading of data in the recording device 
are sequentially performed from the START position toward 
the END position. 

Herein, when writing speed of the host is higher than 
reading speed of the recording device, free space of the 
receiving buffer reduces with time. 

Therefore, when the receiving buffer receives a large 
amount of data or when . the processing in the recording 
device is delayed, the free space of the receiving buffer 

may reach 0. 

On the other hand, in a known recording device, 
information indicating that data cannot be received any more 
is output to the host when the free space of the receiving 
buffer becomes 0. In this case, if the state of the 
recording device is not recovered to a state for receiving 
data within a predetermined time period, the host 13 causes 
a timeout error. As a result, data transfer is often 
interrupted and recording cannot be performed any more. 

In order to solve this problem, the present invention 
provides a recording device having the following features. 
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That is, when the free space of the receiving buffer is 
reduced to reach a predetermined value n, the recording 
device outputs information indicating that the receiving 
•buffer is full (data cannot be received) to the host 13, and 
after a predetermined time before timeout occurs, the data 
from the host 13 is written into the small free space of the 
receiving buffer in synchronization with the timing of a 
recording operation, such as a recording pass, or the timing 
of change in the control state of an external device, such 
as an automatic sheet-feeder. Accordingly, interruption of 
recording caused by a timeout error of the host 13 can be 
prevented or adequately postponed. 

The receiving buffer shown in Fig. 7 is included in the 
RAM of the recording device of the present invention, and is 
configured so as to notify the host 13 that the receiving 
buffer is full (data cannot be received) when the free space 
of the receiving buffer is reduced to reach- the 
predetermined value n, that is, when the number of remaining 
buffer areas becomes n, due to delay of processing in the 
recording device or transfer of large amount of data from 
the host 13. 

However, even when the information indicating that the 
receiving buffer is full is output, n buffer areas remain 
empty, and actually the buffer is not full. 

In this state, a timer is set for a predetermined 
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period of time: from the time when the number- of remaining 
buffer areas reduces to n to a predetermined point of time 
before the host 13 causes timeout, for example, for 1 or 0.5 
second. Then, the recording device is controlled so as to 
take (write) one piece of ' information every time the timer 
causes timeout. Accordingly, the host 13 does not cause 
timeout, and thus recording is not interrupted. 

When the timer cannot be used, the recording device may 
be controlled so as^ to write one piece of information every 
time a recording pass ends. In this way, a timeout error of 
the host 13 can be prevented. 

Furthermore, when an external device, such as an 
automatic sheet-feeder, is attached to the recording device, 
and when the recording device can determine the control 
state of the external device, data can be written into the 
small free space (n buffer areas or less) of the receiving 
buffer by using the timing of change in the control state of 
the external device. 

Fig. 4 is a flowchart showing the overview of a 
recording operation performed by , the recording device. 

In Fig. 4, a power is turned on in step 100. Then, in 
step 101, online or offline and LF (line feed) or PF (page 
feed) are specified by using key switches on an operation 
panel. Then, it is determined whether or not data has been 
input to the receiving buffer in step 102, and if not, data 
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is received in step 103. If data has been input, the 
process jmnps to step 104, where it is determined whether or 
not a control command has been input from the host 13. 

If a control command has not been input, data 
processing is performed in step 105, and then the process 
proceeds to step 107, where it is determined whether or not 
printing can be started. 

If printing can be started, the process proceeds to 
step 108 so as to perform printing, and then the process 
returns to step 101. If printing cannot be started, the 
process directly returns to step 101, and the following 
steps are repeated. 

Fig. 1 is. a flowchart showing a specific operation of 
receiving data (step 103 in Fig. 4) performed by the 
recording device of the present invention. 

In Fig. l,"data receiving process is started in step 
200, and it is determined whether or not a free space of the 
receiving buffer is 0 in step 201. If the free space is 0, 
the process proceeds to step 202, where a flag indicating 
that data cannot be received is set, and the process is 
completed. 

If the free space is not 0 in step 201, the process 
proceeds to step 203, where it is determined whether or not 
the value of the free space of the receiving buffer is equal 
to or more than a set value n. 
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If the free space is smaller than n, the process 
proceeds to step 204, where a flag indicating that data 
cannot be received is set. ' Then, data in the receiving 
buffer is read in step 205, and information indicating that 
data cannot be received any more is output to the host 13 in 
step 206. 

After that, the data received from the host 13 is 
stored in a work area so as to write data in step 207. 

If the free space of the receiving buffer is equal to 
or more than n in step 203, the process proceeds to step 208, 
where a flag indicating that data can be received is set. 
Then, the received data is read in step 2 09, and information 
indicating that data can be received is output to the host 
13 in step 210. Then, the process proceeds to step 207, 
where the received data is stored in the work area. 

Fig. 2 shows an example of- an interruption process, 
which is performed for changing the state where data cannot 
be received in. step 206 in Fig. 1 to the state where data 
can be received. 

That is, a timer is set when the information indicating 
that data cannot be received ^is output in step 206. 

After a predetermined period of time, the interruption 
process is started and the process proceeds to step 206 in 
Fig. 2. 

In step 301, a value set in step 204 or 208 in Fig. 1 



is checked. If the value is 0, the process proceeds to a 
next interruption process. If the value is not 0, the 
process proceeds to step 302, where the flag indicating that 
data cannot be received is cleared, and then information 
indicating that data can be received is output to the host 
13 in step 303. 

By performing such an interruption process, the state 
where data cannot be received is changed to the state where 
data can be received every second. Therefore, a timeout 
er^ror of the host 13 can be prevented so as to perform a 
next data-writing operation. 

Fig. 3 is a" flowchart of an operation of taking one 
piece of information at every recording pass after the 
number of remaining areas of the receiving buffer reaches n- 
and information indicating that data cannot be received any 
more is output . 

In Fig. 3, it is determined whether or not a printing 
pass (recording pass) in step 108 in Fig. 4 has been 
completed. If the printing pass has not been completed, the 
process proceeds to step 402, where the flag indicating that 
data cannot be received is cleared, and the process proceeds 
to step 403, where information indicating that data can be 
received is output to the host 13. 

If it is determined that the printing pass has been 
completed in step 401, the process proceeds to step 101 in 
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Fig. 4, and the above-described steps are performed. 

According to the above-described . recording device, when 
the free space of the receiving buffer, which is provided in 
the work area of the RAM 16, reduces to a predetermined 
value n, information indicating that data cannot be received 
is output to the host 13, and then after a predetermined 
time before the host 13 causes a timeout error, data is 
taken from the host 13 in the unit of at least one piece of 
information. Accordingly, a timeout error of the host 13 
can be prevented and interruption of a recording operation 
can also be prevented. 
(Advantages) 

As is clear from the above description, according to 
the present invention, the recording device includes the 
receiving buffer for temporarily storing data received from 
the host. The recording device outputs information 
indicating that data cannot be received, to the host, and 
after a predetermined time before the host causes a timeout 
error, data from the host is written into a small free space 
of the receiving buffer. With this configuration, timeout 
of the host caused by delay of processing in the recording 
device can be prevented, and thus, a recording device in 
which interruption of a recording operation can be prevented 
can be obtained. 
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4. Brief Description of the' Drawings 

Fig. 1 is a flowchart showing a specific operation of 

receiving data during a recording operation of a recording 

device of the present inventions- 
Fig. 2 is a flowchart showing an interruption process 

performed after a step of outputting information indicating 

that data cannot be received in Fig, 1; 

Fig. 3 is a flowchart showing a step of receiving data 

in a printing operation shown in Fig. 4; 

Fig. 4 is a flowchart showing the overview of the- 

operation of the recording device according to a preferred 

embodiment of the present "invention; 

Fig. 5 is a schematic perspective view of the recording 

device according to the preferred embodiment of the present 

inventions- 
Fig. 6 is a block diagram of the control system of the 

recording device shown in Fig. 5; and 

Fig. 7 includes schematic views showing examples of the 

configuration of a receiving buffer in a RAM of the 

recording device according to the present invention. 

5: carriage 

6: head 

11: CPU 

13: host 

16: RAM 
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FIG. 1 

200: START 

201: FREE SPACE OF RECEIVING BUFFER = 0? 

■203: FREE SPACE OF RECEIVING BUFFER > n? 

2 05: READ RECEIVED DATA 

206: OUTPUT INFORMATION "DATA CANNOT BE RECEIVED" 

2 07: STORE RECEIVED DATA IN WORK AREA 

209: READ RECEIVED DATA 

210: OUTPUT INFORMATION "DATA CAN BE RECEIVED" 
RETURN 

2 

OUTPUT INFORMATION "DATA CAN BE RECEIVED" 

3'. 

PRINTING 

HAS PRINTING PASS BEEN COMPLETED? 
OUTPUT INFORMATION "DATA CAN BE RECEIVED" 

FIG. 4 

101: KEY OPERATION 

102: HAS DATA BEEN RECEIVED? 

103:. RECEIVE DATA 

104: HAS CONTROL COMMAND BEEN INPUT? 
105: DATA PROCESSING 
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10 6: COMMAND PROCESSING 

107: CAN PRINTING BE STARTED 

108: PRINTING 

FIG. 6 
6: HEAD 

8: CARRIAGE MOTOR 
12: INTERFACE UNIT 
13: HOST 

14: DISPLAY OPERATING UNIT 
18: SHEET-FEEDER MOTOR 

FIG. 7 
n AREAS 



